Leflunomide in experimental transplantation. Control of rejection and alloantibody production, reversal of acute rejection, and interaction with cyclosporine.
Leflunomide is a compound recently shown to reduce T and B cell-mediated responses in a number of experimental rat, mouse, and human systems. To explore its potential as an immunosuppressant, we studied leflunomide in 128 Brown-Norway/Lewis cardiac transplants and in 48 unoperated Lewis rats. At doses ranging from 0.63 mg/kg to 10 mg/kg given for 7 days, leflunomide significantly prolonged graft survival compared with controls. When cyclosporine or leflunomide was given for 21 days at a dose of 5 mg/kg, indefinite graft survival occurred in 3/6 animals receiving leflunomide but in none of the 21-day cyclosporine-treated animals. When acute rejection was allowed to develop for four days in untreated rats, leflunomide but not cyclosporine reversed the rejection, returning histology to a normal appearance by seven days. Alloantibody responses measured in microcytoxicity assays as well as total allospecific IgG and IgM in the rejecting animals also were returned to baseline levels by leflunomide but not cyclosporine. When both drugs were used together, a synergistic effect was observed at low doses of both drugs. Pharmacokinetics studies showed that their combined use for up to 28 days did not affect the trough levels of cyclosporine or cyclosporine elimination, suggesting that the synergistic effect was not caused by reduced elimination. The toxicity of each drug was negligible in a group of 32 rats receiving the drugs alone or in combination as measured by serial observation of general appearance, testing of serum ALT, AST, bilirubin, creatinine, white blood cell counts, hemoglobin, and gross necropsy appearance. Weight gain was slightly reduced by both drugs but combined drug use did not alter the pattern. The results of these experiments show leflunomide to be a potent, well-tolerated immunosuppressant, synergistic in its activity with cyclosporine, and would seem to encourage a closer look at this drug for potential use in man.